We report the genetic localisation of the fragile site at Xq27.3 associated with fragile X syndrome. The position of the fragile site within the multipoint linkage map was determined using two The exceptionally high GC content of this element and its flanking DNA sequences has prohibited the development of a simple PCR based dia-
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repeat responsible for the fragile site. FRAXACI has five alleles with heterozygosity of 44% and is in strong linkage disequilibrium with FRAXAC2 which has eight alleles and a heterozygosity of 71%. No recombination was observed either between these markers in 40 normal CEPH pedigrees or with the fragile X in affected pedigrees. These markers provide the means for accurate diagnosis of the fragile X genotype in families by rapid polymerase chain reaction analysis and were used to position the fragile X within the multipoint map of the X chromosome to a position [3] [4] [5] [6] [7] DNA from positive clones was digested with either HaeIII, Sau3AI, HinPI, HpaII, RsaI, HinfI, or TaqI, electrophoresed on 1 4% agarose gels, blotted onto nylon membranes (GeneScreen Plus, NEN-Dupont), and probed with 32P-poly (AC.GT) as above. Digests which gave a hybridising fragment of less than 600 base pairs were chosen for subcloning into M13mp18 for sequence analysis. Synthetic oligodeoxyribonucleotide primers suitable for PCR were designed from apparently unique sequences flanking the microsatellite AC repeats. Length polymorphism of the AC repeats was typed in a PCR using the reaction conditions previously described,49
except for the addition of 10 gCi of ac-2PdCTP to each reaction.
PCR incubations were performed in 10 jIl volumes in a Perkin Elmer-Cetus thermal cycler for 10 cycles at 94°C for 60 seconds, at 60°C for 90 seconds, and at 72°C for 90 seconds, followed by 25 cycles at 94°C for 60 seconds, at 55°C for 90 seconds, and at 72°C for 90 seconds. The volume was adjusted to 40 jl with formamide loading buffer (95% formamide, 1 mmol/l EDTA, 0 01% bromophenol blue, 0-01% xylene cyanol). After denaturation at 90°C for three minutes, 2-5 p1 aliquots of each reaction mixture were subjected to electrophoresis in 6% polyacrylamide denaturing (7 mol/l urea) gels. Genotypes were determined after autoradiography for 18 hours. The derived sequences were then used to design synthetic oligodeoxyribonucleotide primers suitable for PCR analysis of length variation in the AC repeat sequences. Sequences were chosen on the basis of their apparent uniqueness, their 50% GC composition, and their lack of consecutive G residues, which appear to interfere with chemical synthesis of oligodeoxyribonucleotides (unpublished observations). 
